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(54) DEVICE AND METHOD FOR CONTROLUNG ROBOT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To investigate a cause even 
if abnormality or a failure occurs or a trouble happens 
during 'interactive driving' or 'autonomous driving'. 
SOLUTION: A user for providing a command to a robot 
can be certified. The face and voice of the user that 
cannot be certified or information on the other living 
body's characteristic is extracted. Command content 
provided from the user is recorded together with an 
action of the robot in response to the command or an 
execution time of the action. An internal state of the 
robot and sensor input information may be recorded. In 
the future, the recorded contents are analyzed to 
investigate a cause of abnormality or a failure, or a 
trouble occurring for the robot. 
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10 

tJEo rtf S(lH-ii]?:iL-C -5) i i ^> CC . tiriBiB^gP^^tiSrt 
SECDCii'^i^Ci^mif ^>it*:«l K:tB*g©a!i^- 20 

«5fBiB«ig|5»a B^»f*^©a i s c i ^mkt -r 

•ti,m^m 1 cciB*g©u h (D w^g. 
[ is*i5 5 ] B«iB?f aijtf-iiisp» . mmtu ttc jr. d r 30 

^mwi t -r -sw*^ 1 tciBtg© \3 h ©Mia^g. 

*Sir -S, m 2 ©iljf'^^SK: J; o riM'P olfig-c* 0 . 
WIBIB^SPmf tttf-ilSPCCfeW Sa&fP:^©P <!: S 
Ci%«fgifr*S«:Sl«:fBtt©a'K^' h©Sa®Sg 

[iS^7] 1gtS!©Mi5Ti'5'c>.i-;S»-C#^3n. tf 40 

•r •2)at^fP>•^* if - >*#Kg5T ^ * X - 5f olgSftfc J: 0 

miznWii^m:^ T-v^vzi: €.ff S&ttlii t tUia^tH 7=- -y 
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iSrt§icfi£-pr?fi!)H-ili?:iz:-c-5.t<t*>K. BufatB^:^ 
•7- :?"-C»>Pf^rt^©n i^^ri S C i >Sr#mi-r ^IS* 
]«7«:lBi8©n h©^@W^. 

MIBSB^:^ 7^ y y-Cttit— t^aE<em©P i^^r <!: S C <t 
-r -Stt^S 7 KIBtS© P ;i< h ©*IJfflWffi. 

£' S c tS 0 -C ^ 3 n -5 JiStS * 7= JL- tea -:J (, » -C fftt ti-lii * 
S:rsci%!|$®i-r-Sii#3«7«:ia«©p;Ki' h©*iJ 

Ci»*^i 2] BfltBtfa&ttli:^-?-i'7"r«. ^— !fi© 
S*S«:a-:J(,irff«»ttiffi*S[T:s» 1 ©Slif^*^. X 

c»-ctfS6ttia*l£r ©«if'^:^(c: J: o rKi<'poI«6 

^© p i'* i s c i >£r#ii i -r ■Si**^ 7 K:ia*g©p >i< 
[^W©S?iW&SiBJ] 

[0 0 0 1 ] 

SM'Pt- -SPjKf Kc^«J. ^ic. ^^^mmj:t'<ox^ 
{cS-5< a--tf<h©jiPtf£{cj:-Q-rtf«jttiii€rji:r/c«3, 

[0 00 2 ] S{ci¥u < *^Hg», r^tisiiiftj x 

■r-sci*st?*sff»n-iB^psKf htcM-rs, 

[0 00 3] 

[fie5fe©SJ|sj3 S^e«J^b<»iBMfi«J%f'Pffl?rfflC>-CA 
ia©8tif'P«:iHli-/dia6*tf ^ ISMtlS© c i * r u ;jf 

P!j< h*5#SL'>&Ji>/c©» 1 9 6 0¥f5**^et? 
*53&s> ^©IK». XiS{C*JW-S^M'P^©e«{t • 
MA^bi&:i'*@WiLfc-7^f:xU-ar-^}eiiP*r-^ h 

itci'O^^fflP^-;' h (industrial robot) 
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[0 0 0 4] T-AiCD^^-:' hCD<fc^(C, $>^^^(Dm 

^{cffli9:b-rffli,^s<fc^^cJSgt^-r:/(DDi<-^ hit. 

-5a^0Diti)AC>-tj--t:f:^^ffi«-r€)Ci3!ii-C#.S„ tjiifi 
-ci>mA<Dmtvi7^-9 bit. ^a-^A^di^^A<Da 

2* h k: jt L^^^-c^i^^m^mmmnfim v<f3:?> lo 

TAra^J SL/<« TAKMJ ©DsK-y h (humanoid r 
obot) ^ci% W^Kia--J? j< hKM-r-SiflJSW^dSjSil 

[0 00 6] hOfflj^CDloiUr. £ 

im •mi'moRntj: ^t?* -5. 

[0 0 0 7] $/c, m^Witl:^y h(Dm<om^tL 
%ArSt<D ri^^j il,»^ffljt*iW6tl.2.. CCDS© 30 

[0008] m^<oummt.. a— ifasf^itEst&ft 

<t©K(jS*SHSW-C*i5. 5tRr©IS!)fP*:i-1f©Jf^K: 

[0 0 0 9] cnccssfL. ftiW'SP^-:' Hi. ^wmu 
smimtibumm^^y ^ <t i t tc . ttf^^^oi^m^j* 

i®^A;'3^S-?>#^AtH:'3$^?r^«ib. iiilltiiia^^ 

Ci-bnlfltiJ^rSo C©K. 3.— tf«lfp/5:i'©i1-Si5*:>6 
©^iM^eiUl Klf&S L- r C ©B^^^J^T^Jl-*^ 50 
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[0010] 

t,^, cn«> m«y8ia«8s*s7T-/ii'©3f-^fM. 

Vy :t-:7">^c<t— «Wife3v> Fi&3>v-;l/ 

[0011] cnfcitu, ^^^SL< wx>df-f--< 

>^> hS©D*:'u' F©ti-&. iaufci^fc, a.-lf 
*>6©BJ^ft^X»RBSm3V> K©i?^iS6r. 
iB»& i'©ttt8fl«j«ilfte©iift^A;t>f'- (c»-5c»rs6 

[0012] L*^b^c*i6, »^a^^CJL— lfA;'3*<S»? 

n3K.y Hfte©©S#Sijai*fFSU/cO. S5{^ 
±©gSS^««l*si«S{b-r-5^3-. iiSf|i$-?» h ^^-'l'*?! 

L/ci€f {c»^©MH5SI9*^-JlBit«:)fe6. 
[0013] -jK©«it!!^a©iS^. A:^=i-=7> FtcJPt 
•r-5i^fflI©l£:SWa« 1 *f 1 {cJrtlBT-S©-^, i'©3 

[0 0 14] cntcssfu. i:a©J;^!^j: r^pffSigsftj x 
W rg^iiij %tf ^*-r:?'©OJi<->. h©i!i^. =L~^ 

/cS). Mls;-«5i!i!{©©MH*5{5i«:jaH-rS©*>*iJS*i»L. 

^^^^8gSSfi«jtc^lrlil-5©-r. oL-if^ssffiSF^tl-rs 
Ci»-C*^Cl,^. Uft:*^o-C. :2.--»f©^taii-fca*^n 

/ttciKT-c. H?>*'©jfti5i*«^Lfc') \-'7^}v^mm. 

u-K h (cf5i*5iac -J fc©*i*9SB^-r ■S c <!: ttfliesbrlS 

[0015] 3|s:|6W©afi<J». «^^ia«&i'©A:tJK: 

S-5<:z--tf<!:(D>PfiStC<J;o-Cff«lttili*iir/cO. :3l 

[0016] 2ji::i%Ha©fg^c5aw«> i^mm\ x» 
s c <t *i f 4 . «n/df 8titaiis» ci ^--^Y ^m^f s 
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[0017] 

m^MX -S?f l!i)H-ili§PX«;^7=- -j -:ft. . ajfStfSliitiiiglJ 

$ - > *#Bag5T f 5^ ^ X- ©lEttJC J; 0 H^T 5 
aftff $IJSJSPX«;^7" . BtriB»l{'^$(lfflIg|5X«X7=- V 

[0018] *^HJ(c<^SP^-:' KD*lIffll«S3?.«:^ft 
[0 0 19] */c. BMlBP^v' KD-g-gP^r^ftfT-Saa 

ti^. HaiBia»gBX.«^ S e^KM^ n i'* 

[0 02 0] tuiaa^-^ hja2K:g-5.:2.--!f*^ 

iE^ffl-r-SJ.— tf|giEgi5*3 6^C^^TfeJ:l,>. C(D<fc 30 

[0 0 2 1 ] S/c. miiBtf«)tf-iiiSBX«;^7--:':7-«, a 

fcS-:Ji^rtf ttti-®i^Air -sn 2 ©Sdf'R^^tc.fc o r Sb 
{■^t|-C*-:>-C^>J;t». C©J;'5i5:ti^, Ifif BiB^X 

©py^i^Ci^s-C*^, 

[0 022] 40 

mm ] 2|E^?aK«&s D3jf 5. h w^ttP h 0 

j:^{c. ffi;g©f'^^ra*jteigs§e<j(cai^-r6ciAs-c 
#■5, c©f^^ra». AK©tt^rai**r4ci*s 

iL<i:>K^^W^< jL--tf<«:CD*fKK:j;-^rtfaWtiii*Az: 
[0023] PsK--'h {cfg^i-^^s:!— !f%aisE-rs 

^t>K*©ffe©^flt±©!^iWtf8«rfflffl-rS. $6tC. 50 
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tt;Dr^^-:>fc^T8^I■?'^f!^I©n^f^^]<b ^ifia.^*D-i+r , 

— a©ni'iL-ClB^l/t:*j<. *©ffi. n;i<^.h©rt 

[0024] f*B> P^'CF^^^W-r-SCitCcfco 
■C. pjK'> hicec-s/cSS-^iSft^, h^7';L'©jlH* 

[0 02 5] Sfti. M^B$. feP|B#> h 7 :/;l/^-C!S < 
rfc. P^-;* h*5 rf5I^aTiiiN?:L/rt?/c©*iJ U 
t'. P*"-;; h©tf«)©^^IS^-5C tAi-CS-S, &S 
tf»©JSai*«Ktt«i LtrlfSLT. TMto-C 
fiiH*b-C^fc©*^J it^^W^S^J.— !fiP!j<^; h 
<!:©>Ft^©itJ*>6?l*UH±-5J: ^ CC^^-r idi-C* 
■5, C©J:5^CP7J<2' h». >^>hJ§lSl 

[0026] 2jic^?§©3 66Cflfe©eW> !^^*IJ,^«. 

[0027] 

[f6W©IISfe©J^ai] lIffi*#MO!&*se>*^%HJ. 

©Il)6fe«>>l?:»»-r^. 

[ 0 0 2 8 ] 0 1 Si>'S2 K«. 2|s:^B^©|l|iS«:«3n 
■SWS^^ttP'J^f h 1 0 0*!B:S:LT:(,»S«H=-?:mr^R 
(:>-f*:^©^^*>6SfeabfcfilT5rS^L/rii^, c©i«i^ 

igJa&pJl^^y H 0 0», FAKJI^J X« FAHMJ iPf 
/cf), a--!fA:^fCffl6-r (-rJSrt)-^. :3.--tf7!)^e.ffi:iA 

ur) pii<-:» h 1 0 o*se^fi«j(ctflliitiii*ji:-rfc«3-r 

4£:i*S-C#*, WSi^ttPsK-y h 1 0 0«. M^lft 

^^:&2S©TflSi. tmiSi. fce©±Jfti. SI 

[0029] 5£*^&^©Tlft». ;*J|g|5<!;. iB?HfiS<!:> 

5ia5«. irMffi(Cj:ot:«:^gR©B»S±SS**«: 
[0 0 3 0 ] ItSfgB:!:^-!? hrtCC«> iaiS:Cfla2±-C 

». wis?;i^«ip5i< f h 1 0 o^mmt^^mmri'^^'. 
x-»©^ga(l*|J^aI•^s^2>1^ (f^i^) ^c<»f3!pf>©5^sPA 

;f3^j8ffl|-r-S:3>hP-"5 (iSIJ^gP) ^. masHss^ 
[0 03 1 ] asfCH. *SI:tet?iltc^^S)W^^lftP!i<f 

h 1 ooDiM.mti>m®B^mMfS.^m^mi>c9niyt\.> 
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i>. mwi<Dm*). m^^muTT- y n o oa. 2*©ii!6 

c 0 0 3 2 ] 5sgi5 1 i^r^wmma. wmma-m 
[0 03 3] ^MSPij. mmmt:y^m8t. m 

1 1 i. WtSa-tti 2i. ^iTHiEif-^g^Wii 3i. lo 

#irM®in-;i.«ii 4<t. strfli^sn*. # 

[0 0 34] */c> «:|^3|5«. ^#f-:;5^#5i. 
a-;H46i> ^*#3-|iS7<tt,>^3eSa*W-r€., 
[0 03 5] S fc. Tte«:«fiST S2fce# *r (OmUit. 20 

iaMgiS3-«ri 6i. fmm^i-v^nn mmBo 

Wl2 Ot. MgBa-;U#2 1 <!:. J£g|J (JSjgXttS^) 

2 2i-C«^3nS, A«f©JEa5 (SJS) 2 2». 

*IIJi0IIK:^SWS:;««)P*: --' f- 1 0 0<D£i£«42'ci@ 

[003 6] JWi^^M-rtitf . 2|sSIJ6«a|(c^^lWi50^ 
SbajJ^s; h 1 00^*^iL/T». ■&tf-C3 + 7x2 + 3 30 

+ 6x2 = 3 2esaf*w-r-5c<t{cja:s, {ao, 

j^ttP^.;, h 1 0 0*i!£^^-rL.*>3 2gE6SKKS3n-S 
[003 7] m^m^^'J MOO *i^oJ:a©§B9 

Lfcdf ::^©/hMAC-9— • Ti'9^^x-**^tt■r 
(ceticaigsn-cc^s^Bi^ 1 1-3338 enmmw 

[0 03 8] 04 {c». 3t:|tteF5«:^-5.»S^i&n*f-? 

h 1 0 ©©fd^ix-XxA^fiX^rMSie^JfC^L/riie. Inl 50 
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;l/2 0 0i. MffiTt?5^aj:-$©|g«))&i"P'i<f h© 
^#«5iBjI16?rWiiiPT-Sa«)*iJ!i8l*5^:x-Jl'3 0 0 

[003 9] ^mpm^tv^-ji^ 2 0 0 «. t»M*ii»i-?> 

!Stt^{C|ig-r-5iillt^*llff-rSCPU (central 
Processing Unit) 2 1 1 ■^>. RAM (Random Access M 
emory) 2 1 2 > ROM (Read Only Memory) 2 13, 
Siyf . il-gBielt^g ( - F • •< ^ • H ^ -Y. t' ) 

2 1 4-cm^Sti?>. aB^Ma*^f^^:i36^-c#5 

[0 04 0 ] S^J®*J^*-^l/20 OKtJ. CCD 
(Charxje Coupled Device) *y ^ft <fc'©HISA^S«g 

2 5 1-?>> ■7^i7^ci"©W^A*ilg2 5 2. y^f-* 
^Ci©l^^ffl:t>i|g2 5 3. LAN (Local Area Netwo 
rk: fti'^riSSbrnsJ?-, h l 0 0i^'> 
;^ 7- A i 7=- S^^tf ^ fi^t-T > - i 2 5 4 
^i:i"#e©^M*s, y^*x•-^>^-:7x->^2 0 IgS 

[0 04 1 ] JS#ftl]®*t?3.-;l/2 0 o-c». m^XJj 

^g2 5 1 *^eA;'3 3tiStIl:7'-:S?^W^A;'j^|g2 
5 2A>6A:*j3n-5e:i:7=-3?!&:i\ ?FW3{p6©$«)5: 
avcu-iX. iwa:^«it3;j<? h i oo©3K?gE©sitt-?';s 
js=&9t^-r-5„ 5 etc, ;tsyt€{ca-:Jt,ifcjiS(-^xij 

^:i;'^--iu3 0 oic^pturfg^^iiff-rs. 

[0 042] — IJ^OaSWSll^y 0 0 IS. n/j< 

h 1 0 0©^*^iSaSll**IJ®|-r?)CPU (central 
Processing Unit) 3 11^. RAM (Random Access M 
emory) 3 12. ROM (Read Only Memory) 313. 
St>'. 9^mm^m. (-'^- K-T^^Xi'- K^-r:^i^C<!:) 

3 14r«fi£3n.5. eS.^MS=S:ff'5Ci*!-C*S 
SfeAELfctt«*!iaSgg-C*-5, JI-SPfBt^gS 1 4K: 

MP@«siM. ■€•©^te©^fs!lt^■iii^sa•r5c<!:3!)5•c^ 

•5 ( rzMPj i«. #tT*©J5KJ^K:J:S*-^> h 
*!H2'P<!:;&-5J5Rffi±©*©{:<!:-C*»3. TZMP 

ftiij i». «»iAtfa*'-^ h 1 0 ommrmrnf^f^tsi 
i'tc z M p ttm < WLm^M.n-r -5 ) . 
[0 04 3] aa(i$ijai*2^^-^i'3oo{c«. u^-^h 
1 0 o©^#cc^9'tS!T.5*n-en©Hg6ess?ri^-r 

€>MfiBTi'5^*x-5? (S3*#M©Ci) . <*l*g|J© 

m^^mi^m-ri>^-b>v-3 5 1. ^e^oss© 

lB*XW«J5K*«ia-r-5Sift?S^.-fe>-9-3 5 2J^t/3 5 

3 . ^^yf-'jfj: ii<Dmm^'sm-r ^mmMmmmj: i'© 
#s©i^g*i. >'^'x•-Y>^^-7;c-;^3 0 i^a-cs 

[0 044] Siftfija>*i?^-;i'3 0 o-e». JB^Jffll 
*>=^-;u2 0 o*^e>j§^3nfc?f«i«:<*3i-r'<< . ^ 
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tSit>ii. CPU 3 1 1«. -S#$IJ®I*i>a--;l'2 0 0*5 

-ei/t:. CPU3 1 ui. jgs^n/ciftf'p^'N-dif 

->CCSto-C. SSCaKl. ZMP (Zero Moment POin 

t) mM. m^mm. ueasi. wm:^^mmm^ 

4i 10 

[0 04 5] CPU 3 1 1». ^-fe^-y-SS 1 

©a;'3<I#{c J; 0 a !i< f H 0 0 ©^^SB^OD^^ffl 
^^^mt^tthVi. S«f6SI^-fe>1>-3 5 2&0'3 

5 3 ©ai:tjffi#K: J: 0 ^tpiiiij»3&ijaiwx»s:j»i©i>-rn 

[0 04 6] 3 a«)$lJISl*y^--'l'3 0 0«, S 
#$(ISP-=ei?^-;i'2 0 0«:*iC»r^3nfc,mS3l9<D 

[0 047] s^jsii*e>:i-;i'2 0 0 tmmm'^V' 

*-;U3 0 0». i^ji©7'7 vVv* -A±-C«M3 
W*ISI»-'^•;^•-^>^^-7I-;^2 0 1SCX3 0 1 

[0048] 2|s:3lifi0!|{C^SMSei^»D>ff-^ MOO 

[0 04 9] H5«C«. m^n^^v V 1 OOtCfeli 

5» h 1 0 0 #?&-?>iiMfeJtci'©A:;^ :2.-lf i 40 

[0 050] )W^ttD5l<-;' H 0 0 ». 3.-- tf^© 
fc«){c. JgiR-fe>if 1 1 1 x»««:H2>-y- 1 13®^^ 

[0 05 1 ] mn^ly-^ 1 1 3 BMg|5tC*gtg 
Sn/cC C D (Charge Coupled Device : WMt^-^M 
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Lr. ^.aEJttSSiJi 1 4«, 1 ^t^hKts 

tifummmmxa^comimtttmM^-r set 

[0 052] S/c> }itS[-fe>1f 1 1 1 a 1 ~S4(C 

e*iDfeffieL/r*j<, -g-ur. mmimsai 1 2«, 

sEias-rs. «:*5. #ra^3- 1 8 9 80#{c«. mm 

^4?f 5 :^©jg«s:M^$sgtc-:>i,>-c§a^3tirc» 
[0 053 ] igiK-fe>if 1 1 1 Rz/mmmm^ 1 1 2 

W^ceSEMS^rtf ^ C i^s-C^ fife?^, W^-fe>t^ 1 
1 3Siy^SaBa:agpi 14«. «F{ca— tf^s^^o^cc^ 
ti^r*o-Cfc. *^^r:x-1f©^«riigll!l/T. 3— 
•!f*m^^©^%tC|gfEi?iS*tf ^Cife-C#?), * 
/c. SliEAaaSBl 1 2Satl 1 4l±. OL— ifo^aEei^ 

[0 05 4] :^m^micm^m^^moyr^ n 0 0 

^^si!i 1 5. iifi$ijfsiai 1 1 6. mmm^$&i n. 
=i^>iti 1 8ii»5 4il0©^®*««uri»s. 
[0 05 5 ] ^^mm^i 1 5tt. v-r^i^i'ci^isA 
:^SU2 5 2 ^^mm&mojmtjicpvz 1 1 (x» 

■e©fl6©?llff«5a@SS) Kio-r^fiSSn^.. :3-— !f 

r^nj , roA=&a-^j , r^if j )Si'©e^m 
[0 056] *yc. juifijfflispi 1 6«. mm^>^- 

7x-X254<»:. iim-Y>^-:7*-;^2 5 4gfi-C 
3^t--5 n v> i?©®S?rtT^ C P U 2 1 1 

(X«-e-©ffe©?iiff*!i®@8g) «:j;-:.r«fi£3ns. a 

^i^>3f-:73:-:^2 5 4«. b 1 u e t o o t h-^>-e 

©ffi©«si^T^- f iHi^s-cji-a5©tsfgs* (msi 

iluri»S. j^-- tf«. c©J:^J&t»fg^*±-c> 

h^ct'©e«i^t««**-«W«:))?iKnIfi6«:}I?^©3-7 
>K. $>SU»^*T.J:0fe«#lS«))fe?f$^©3-7> K*, 
3>v-Jl'A^L/-r. ad<2' h 1 OOfiJfc^-rSCi 



C7) 

IX 

3&st?*-5. iifiSiJisPSB 1 1 BiOdi^^x^mmm^tifca. 

-•If • n v> F», 3 v> K»?f?a5 1 1 9 (c*sL»r«?s; 
[0 0 5 7 ] HfiJSiSasl 1 7«. CCD*j<7ftt-<D 

i®«A:^ja52 5 1 i . mm^mm^mficp u 2 1 1 

3V> Ki L/-ca^ • 10 

[005 8] 3-:?>4^1 1.8«> ai~H4CCW!|$«:S 

^j^L^rC!>*i> «lS?^Uja;K-:; h 1 0 0 <DW*-^ttSP^C i' 

J:'5*>fflmfl«J^t»JSe©3V>K^. 3-v'>4^1 1 8±-C 20 
*T%iitfC:i*s-C*-5. 1 8±rA:t>3ti)t 

a— !f-av>K(i. =3V>F^«?g|51 1 9K:fct,»T»f 

[0059] jfefamSSPl 24W. FjRRgpi 1 

9iga-C^WK-pfc^S0SC©3V> F*. ^JS5<Jfl«J(C 

^gpi 2 4». :i-1fA:^K:j£;G/ciI**lf?S^fi£g|J 30 

1 2 o-c*^ufc«;^t-*-cii-^{c^l&m;»3U/t«5. 
amsiJtaisiJ 1 2 i^*-cj^gPits«i';^f-A m^ita. 

— !f*8*) ±«:3>y-;uHl:^j (X«GU I ^mmuii: 

[006 0] ^^-^tSgP 1 2 0 X ti-ijtjit'ay^^ 
mt)mm 2 5 3 i . /g^^^fiSSttffioJfig^c C P U 2 1 1 

(x«-?-©ffios#^aaiii8S) «:j:^-c«fiK3n^, s 
fc. ffl(t»j®a5 1 2 1 «, am'f>f-:7*-;^2 5 4 

a<t'^>t5?-:7:c-;^2 5 4igSt?3^»-rS3v> 
FXW7'-5'©Jtta*tf5CPU2 1 1 (X»«©ffi© 40 

[0 06 1 ] ^f5-fe>tM 3 0. iaS-fe>-tM 3 1. g€ 
mn&-i:>V- 13 2. Sto-fe>-9- 133. :^-fe>-9- 1 3 

4. mmmmsai 35. Rzf. am^tai^^m^i 3 a 

«. ptk -;/ F 1 oo(D9iwxim^^'e(Dmt. mm 

[0 06 2] ^^■fe>1t-l 3 0». 04*©#M#^3 

5 4{ctisb. Clefs' F 1 0 o<DS8mici^-r?>mmi^ 

SMgpr4'9=-^i-5» (ia3>S:#M©C<!:) «fcEi9:S 50 
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3 . jEgpicge^ 3 iitcmmmm-b >V3 5 2. 352 
i,mm-ri>o ^tc. :^-fe>-tJ-i 3 4». si~s4«:« 

ajj?"-' F 1 0 0©^#©&g|Jfi[{CiBKS 
n-C*s»3. :i— !fS>St,HiJ1-W©B«f?i©gM?r*im 

tixi,>i¥tmw- 1 1 -366 1 7 b^mmsiat. 9i-m 

[0063] MaStaSBl 3 5 «. S4ifi©#M#-^3 
5 4 fCfflS 0. PsK 5» H 0 0 ©i«j8i-C*'5>'< »y 

■ri,^^., Sfc. ji<g*ij®«^mgp 1 3 6 ». jiM-Oi?- 
7x-;^254i. fflM-Y >5'-:7*-:^2 5 4SS-C 
-S='V>FX»7*-d»©Ma?:?f^>CPU2 1 1 

(x«-e©f6©?ii»«ttaigK) icja-^xmrnsti. mm 

[0 0 6 4] Cti^-b>-r)-mxm&Stl^07ii-j F 1 0 

o(ommmmmm9^m^ 1 2 7Siy=ee,^»f3P 1 2 9 
[0 06 5 ] ^f ttitiasp 1 2 7 tt, *tisifasB 1 2 4 

*$W6>^i£©=i>7=-+:^ F4». #-fe>1fli«E*j;^^-^l' 
1 3 o - tctet,it:«^sn-5a;j<^» f 1 0 o©il-i!ix« 
Jli^^ci'(cfi£-p-c. F 1 0 oonmfM'^irx: 
r. «if^$ijaia5i 2 8{cs*L/r?fi!j©*^?r^^-r2>, 
Sfc. **i6«a|-c«. tfttHiasp 1 2 7 «. ^fl&ttiffl© 
rtg^tf fgteiS'gaSB 1 2 5 ccigai-r s c <k *s-c # s . 
[006 6 ] miwm^ 1 2 8 ft. ^fSditssB 1 2 7 k 

-^Jf (@3S0t|gi4*#JSi©Ct) {CjttU-CHiRJg^-?. 

X«K8^3n^ad<-^ F 1 0 o<DnWiifimmsn^. s 
|!8fiSTi'5^:xx-3f©lBllte&S»^g!jftS-fe>lM 3 
2{Cj:-o-caiJ5E3tl. 7^-FM'-^iJ'$(Hai*?f5C<!:*! 

[006 7] tt^fffjsiiaj 1 2 8 (i. m<x^%sti^nws 
ms.Lxi>J:i,^tf. 0^f■^»•e©ffe©i^^cst)fp-'^•d^-> 

©«ijlitiii^:*6*^Da6§B (-Tt^ioHtyy-^ >XVr 

m) or*jt>rfcj:L». ««©ti^. awpwiispis^ 1 2 8 
«. tftttf-isas 1 2 7 *^6^fl^l^^As^^f 3 i . c 

t^CcK^•r■S8!)^^''^•5f->©tfl)Itt^ii?:l¥Df|HC'. 
tjiis. ^P^BSe 2-970 0 6-^<2^{C«. ^is?)fBti3 

cc o t, :> r ^ ^ 3 n T t, » s . 

[0068] aa^WrSIJl 2 9a. ^^-fe^tfl 3 0. 
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aS-f2>-9- 1 3 1 . MgpllSH2>-!^l 3 2, g^-fe>-9- 
13 3. ;b-te>tM 3 4 . m^SSB 135. mmf&m 
ftlHlgpl 3 6!&:i'©-fe>-9-«©*iaai:^«r««:. tiiliS 

•5. 2|s3l*S0!lT». Sa^WiSU12 9». SB^ 

■5. 

[006 9] tffsiagi'gsaiJ 1 2 5 ». #sp*>e.OT© 

( 1 ) SiE«BISBl 1 2SJJf/Xl3:l 1 436i6©:2.-1f 
tSSEtSfg 

(2) Mmmms^i 2 4ic*si,^xmmstx^Kmf^nx 

(3) »fSrtSX«J^— !f • =<v> K<fc. i1-WXf338« 

©^a^c i' {c J: o rs^ss n-stf aijtf-H 

(4) SB^aui 2 9(c*ji,»r^»f3nfctftttfia© 

[0 0 7 0] ^ur. m«ta«fe«sig|5i2 5«. cn^ 

©r-i'^iffli?^^^)^. SefC^ttl 2 6*>6«i|^^tl 20 

[007 1 ] ^fstla i'tj. m^it. ttifiiEiii^sgs i 2 
[0072] ttc. mmBMmmdin 1 2 5 K:fi^3n-2) 30 

^iftUfca^y h 1 0 Oi©>sfil«:j:0?l#a-rct*s 

[0 07 3] ia6«:«. ffllS^SttnsK-? h 1 0 OJCfct^ 
■Ctf 16l2SiX«i^tt#8©f B«iMS?: lei-r -5 fcJ*©^ 
fil::^a i'«fiS{cMrSffe©m0Mbrus. lelSJc 

5^-ra:j<i. M 0 o«. ^^■pmmj:£<DXijicm'^< 
&}yj^<Df&ic, 3 6{c. a— tfi©ssfisccffi6-raff 40 

[0 0 7 4] WSe^SllPJj^"^ H OOii. :i— tf^© 

ifci&K:. filS:-fe>-9- 1 1 1 X»««-fe>-9- 1 13©^^ 

{prj:<ti>-i3imm-ri>, mn^yifi 1 3«. m 

«. SII$CCgSSSn/cCCD (Charge Coupled Devic 

«tffl-r-5ci3&j-c*5. sfc. j&iK-fe>-9-i 1 1«. m 

1 ~S4 tCl3:!^tca7KL%l>*i. mi*BMSIJ-^Mg|J% i' 
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[0 07 5 ] j§^-ir>-9- 1 1 1 Ru^mmm^ 1 1 2 

1 3S:0'^iB8iaSPl 14». i^«::3L— tfAig^L-J^cl* 

J&&-c4>orfc. *y ^t?:!— if©«*iiBl:or. 3.- 
1fj>J«gl»©^%K:SEJas=&?f ^. Sfc. saBeMSP 
1 1 2Syf 1 1 4W. :i— !f©SiEi*S«*tt«i3MieS 
gPl 2 5{CiSjM-r-5„ 

[0 07 6] tit. W^ttoji^ '7 h 1 0 0 «. :x-1f 
*i3V>h-;&A;tJ-r-5fcJ«>{C. 15. il(t 

flJffllSPl 1 6. llfl^lS^l 1 7. 3v>^ri 1 Sili 
^ 4 ©^l2?rffi«U-ri>S. 

[007 7] Wpss^SS 1 1 5 «. -^-a^r^^a^^^x 
timS2 5 2 i. W^^iljn,apJteifeCPU2 1 1 (X 
«*©f6©Slg[J&S|nlK) {cJ:-o-C«fiK3nS. !f 
*s#|s-eA;^-r*<J:. ^^^api 1 5«^— !f©#^ 

[007 8] Sfc. iHi*iJfflRSl 16«. ji«-r>3'- 
7i-X2 54i. KXtt7^-3?©ii&ffi?:tf 
^5 C P U 2 1 1 (X«-€-©ffe©?ll#iK!:SlilSS) (C J; o T 

masns. iiM-/>f-7x-;^2 5 4». jte«{7*- 
«. ^— tf *siiMi5iiKig*-eiteiii-r s 3 V > K 

[007 9] Bfli^ajSPl 1 7». CCD*^^fti'© 
il«A;'3SP2 5 1 i. iii«^^ManTtg)&:C PU 2 1 1 

(x»*©fife©?^^ieia@iK) «:j;or«g£3ns, a 

— !f«. #««3-?>*«D. j;>3::;^5='f ^a:^©J^^^-C:x- 
im^^V. 36CC3V>F««?SP1 1 9i*M^* 
[0 08 0 ] =i-7>^l 1 8«. m^^Wjn^v F 1 0 
XB, F • 3>Fa-^ (S^nL/ifet,*) t 

^)^j:?^^©3-7>F>5:t'*nv>^l 1 8±Tfr^3itf 
c:t*3-c#ao =iv>5Ci 1 8±-cA:t;3n/cJ.— »f • 
=iv>FB. 3V>H»PRSP1 1 9K:*jl,irj|?iP?3nfc 

f^. ^f^-gasp 1 2 4K:iteSi3ne. 
[0 08 1 ] mm'^msui 2 4». 3v>Fft?s?aiJi i 

9igS-CSltB2o/c-SaJK^©3V> F*. l^^^fJWK: 
gU12 4«. JL— !fi®*fiSrt^=&1t#glBfii«aai51 2 
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[00823 ^^^fiSSB 1 2 0 X f-^ifei©^^ 
ffl:^JilS2 5 3 i« ^^^fiSaaaoJIIiJQrC P U2 1 1 

(XK^©ffe©j||©it!iaiiISS) «:j;o-r«fS3ns„ i 
ft. am$lJffllS|Jl 2 IB. iHt-^>3?-7x-X2 5 4 
i. afi'/>^»-7 3:-X2 5 4lgSr3S^-rS=JV> lO 
KX«'r-*©«!!ffi*ff5CPU2 1 1 (X«-e<Dffe<D 

[0 08 3] ^^42>-9-l 3 0. affi-fe>f 13 1. 09 
@fttti2>-9- 13 2. SM-fe>-9- 133. :f342>1f 1 3 

4. mMmm^ 13 5. affi$ijai«iuigi5 1 3 e ci# 

[0 0 8 4] ^^42>-9-l 30». Dd<f hlOOOSS 
2». ■&M8pTi'5^^i— :S?ftK:H5ia5tl/t@tex>3 20 

-^ccffl^-rs. syt. stt-fe>ifi 3 3B. s.mcm 
^^tifcmimm-fz>v3 52. 3 5 2{ctaa-rSo * 

fc. :*J-fe>-9-l 3 4B. P5j<-:' h 1 0 O(0±m>^&i&. 
aj-r-S. ^M«ffiSi5 1 3 5 B. t3d<--' h 1 0 0©^^?® 

r^o Sit. mmi&mmais^i 3 6b. am-f^a'-:? 
3:-x2 5 4i. a(i3v>FXBf"-a'©^!Hl*^f^ 

CPU2 1 1 (mt-=t<Dm<DmWKMMi«S) iCjz-oXm 
fiSSn. a<i3-7> KXBiiftT^-rSJtcJieJI-l^iXBJR 30 

«i©s:<t%tfimf s. 

[0 0 8 5] cn642>i'-arM^3nsp*'? h i o 

0 ©iSigSHB BWf Sjtf-iiiaJ 1 4 0 &0'B B#»rSI5 1 

[008 6] BWfttH-iliSP 1 4 0 B. ±taH2>1^ffl5!)^ 

C^r. i^lf *7==;H^SSv>» 1 4 1 F«3©^t»*f'-'l'*9i 
3£-r-5C<b-C. e^fi^JfcasKi' h 1 0 0<DffmYm^iL 

rr. Bftf'PSiJffligp 1 2 8cc*tL-rtf«»©ll^*^^-r 

4. e»?f«jtHiiSP 1 4 0 B. tfttiti®©rtS* 40 

fnmBmmmsn 1 2 5 ccigai-r s c i 3&s-c# 

*$. :*:tilllA«:rocSSSnrC^S#lS^l 1-341 
3 7 4-^?Blffl»KB. Si)f'P«:iaE3-ri.SSW*t8*7^^1'4 

rt^So ) 

[0087] mmm^ i 2 s b. e»?fKfH-issi5 1 4 
o«:j:-:>r*i^3n)fctf«i4i^-r-4<. SBMisr^'^ 

imn-r?>, c©^*. ^^BW^sti^a^K-y h 1 so 
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0 0©tfatl*5||313n-5. SHgJSrd'5^:xX-4»©I5II£ 
{4SB#Mgpfta-fe>-tM 3 2K:«toTaiJS3ti. 7^ 

[0088] aftf'^Jai® 1 2 8 B. «^>C^$*l*tfSb 

^L-c4><tt>3&«. ^^f^-€•©flfe©^s^^c«I^^>'^•^-> 

[0 08 9] ee^»fa51 2 9B, ^^■b>1H 3 0, 
M&-b>^13 1. MgSftai2>1f 1 3 2. mk^i^^ 
13 3. :^)-fe>th 1 3 4 . ^iS-gaSP 135. iSmfUti 

ftiaspi 3 6&i'©-fe>-9-a©«iwa:^j%s{c, tHss 

H 0 Ortg|5©t*i?a€:SB^»r-r5. aB^»r 

1 2 g B. n^mm^^^^wm 1 2 5 (cig 

[0090] t»«iEgi«ag|J 1 2 5 B. Sg|5*>6Ji(T© 
( 1 ) SSEJiraaBl 1 2Sy:/XBl 1 4*>6©^— !f 

(2) ^^S'MiSisi 2 4{c*jt,^r«a$ns>PrtSrt«x 

B«:if©.3---!f • K 

( 3 ) sit^f^ji'jcse-^.-cewf sdtf-iBsiJ 1 4 0 *tais 

oytffttitiii 

(4) SB^SffiPi 2 gfcfcii-r^BfSti/ctfSiittai© 

[0 09 1] -eur. tffRfHMi«aS|512 5B. cn6 
oy^-^^m^'^fy'^. 3e>«:^H-l 2 630i6«*&3*a 
■53H5Ei^?iiJti*-^l,j:{cLr. rtftt^j XB TigR 

[0 092] aiiD ^B. «f«;iB. ttistasi'gaaj 1 2 
5©n— >*'JXBo— ^ji" •?*-fXi' (H^L 

* y • x-?^ i>(Dj^^t£fj~- Y t^S;T?if&njtB)5: 

-c^^g|J©tfS«->x 7" A±trff abn ifitmnm-Ti c 

[0 093 ] *A:. ©Dslfr? h 1 0 0*i#^^ia^^ 
ft<!:©A:^{cS-:J< 3.— !f ^©MtStciiseL-ctfttttlii 

B e »igiii©t ^ -r*^ K J: 5 fe©Ai©saiJttfg*ef-e-cK 

[0094] mwrnmrnm i 2 5 tc^^ns 

wms XB rigi^tf^j B. nm\m^m<^>xiskmt i> 

Cti)^-Ct?>, *-5t^B, W^^^l 1 brs^ik^ftL 
fcpjji-;; h 1 0 Oi©>!tf£5Cj:»5?l#a-rCiA5-e# 

[0 09 5] 07tCB, tftljai'©-?^-^' • 
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[0 096] mM7 -f -Jl' KK:«. I^H- 1 2 6*i6«*& 

fgR-fe>-9-l 1 1 SCXSSBffiS® 1 1 
2. *-5)t,ni. tm-fe>-9-i 1 3SC;f^aMS8l51 1 4 

-If it. >^mmi'^±(0::i-?>VmfjtV$>i,Ctii$> 10 

[0 09 7] nwmmy ■( -}\' K(c«. tfSbttBi 
SP 1 2 7 X»emf SftttBi^ 1 4 0 {C J: -3 tTitt: ^.n/c 

F{C«. iSaOPsK-y M O 0<D?fl6tf-iffl*i>PtSSIittX 

[0 09 8] *:Ac. tfa(iite^Ri>*aS^»filSm:? -Jl' 
FKis. #M®fta-i2>-;^ 1 3 2©ai:^«:«-:Jiirattii 20 

[0 09 9] ±2LfcJ:^!ft7'-5'*^tflt6ai'*S? 
WT-SCtfCi-pT. n^-;; F 1 0 0©tftt-?>. 

F ^ ^-»l'^BS<D^H>S: i'^riSSf S C i d^r 
S i ^> j^^^fe^^CCSflSS nA:C», 

[0 10 0] ia8(c». i^^im^%z>\i-!S^v F 1 0 0 

j:^ic. *Slig^K:^-5ciJt<f F 1 0 0», tgS&lgSdi 30 

[0101] §s!ilg«ir«. ^-if*^^— ge^jtc^s 

Htf L. ci5Pf F 1 0 OTDiJtoS^^lfflit&iSi-OrtSP* 

[0102]W:t«. r^Wj it^'^J^— tfJg^«:>FfL/ 

©J;^»!&JS^. F 1 0 0©*i)ffll85te«. 

[0103] Lfc*s-5-C. SaSIBllitfc^lrtt. S7{Cm 

ifcrjv> F*5^o*i;S#ji*n-5. */c, od^fFl 
0 0 S#»tfa()tf-ii}*l£;-C:&t,^<D-C. tftttti®:? -f 
F»:?'^>:J'X«f'7*;UF«3!)i*#ji*nS, Sfc. 
itif'^*- F • 7 ^ - FK:». :S!(iK«)«aST*5 C i 

EMmmmy -i -)^ FK:B. SMg5Affi-fe>-9- 1 3 2 © 50 
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Wit) *s«*jAsnSo 

[0 1 0 4 ] */t. tBSlFKS8-C». #fB^Hfi*fti'©A 

f]icm--f< a— !f i©*fS{Cjl«£brtfttH-iii«r5:T-2. 
rstfSiSlijj ^^^i. a-if<i:©m«:)ffi6-ra»a«j«: 
tf9&fhiS*iErs rafltrea&j *^<!:t>^2aD©s&f'P 

[0105] a*;-> F 1 0 o«> >[+i5lglij:^5U?.»e^ 
i®tt:^FS©t<^-rn*^-:)&©*-csiif'PTS J: ^ (c t j: 

[0106] H9{C». tEKl|g«)^«:*JW5U!l<? F 1 

[0 1 0 7 ] >[*i§|gStl^{C»> ::J---^Kt}i)^^i>t, C 
ti*i2^-r-5t<t'bfcnv> Fi L.-rra?L.-r*fi51fa 

[0108] ufc*s->r. i^mmm^m-cit. mucm 

F 1 0 0t©>[tS*?f^:3.— tf(cB9-rS^tt«*i 

©ra-efi£Aiufc*fiSrt§:*5<tii*iT.S. */c. tfttit 

my ■< -Jl' F{C«. F 1 0 Oi)i)fmP^^-Pi^^m 

«©IE<t«:ic;Dr^L/c!f»tFB*«S*ii*tiS. * 

©s-fe>-9-ai:^(ca'^t-^r««$4isaB^»rie* (iS 

[0109] g»ffi«ll«{C»> tf A*3{«&te 

-1f<!:©jfefg5*SfiSAEL/rt,»J5cC^ C©J:^^clS^. n*" 

•?Fioo». 3.-- tft©jptscciie-r. 42>-yA:^3 

n^J1-g|53gi^©^'fl:<!:SStS^7^-'l'KS-:Jl5-re»e«JK;tf 
*ilffL/. S^^fP-'^•^f->©j|^ft^»•^^>•t^A;^tcJ:-5 

[0 110] Lfc*!-5-C> e»jggftttS8-C». H7^-r 

tfsiiai'o^t., 3.--if^Mmm.y -(-}ib-i^it. mm 
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-S. ?failtgmSCJfeB^»ri^:?-f-Jl/F{c«. 

^Mg5ftS-fe>-!f 1 3 2©tliijCca-:Jl^rStfcbSn?cl!) 

tiSaS^»r«S* (iK»Wifilifei') AsStiitnS, 10 

[0111] ±mLtiJ:'iu^~^i:^tsnwiu{f^m 

[0 112] [iili] feLh. !^S©IHifim#MU^C*s 

g3IKiS«Lfc!|#i^*©«Sffl<D«a*#»»-r'<*-C 
[0113] 

cijK^. F*««-r€.ci*i-e#-2,, 

[0114] ^fc. ^^^mtcjutiit. mmmssi] x» 30 

[0115] :$:mmt^^^i>or^:> F«. o^Ky F«:fg^ 

\^nt. n^^» FAiJg<^(cic:;D-ri{-D/c?fi6-?>tfl!i©il 
tfB#siji«:iHi5)'^*5-&-cia^-r-s. -e©flfe. n!j<-^ F© 40 
i*3SP«L«-¥>-fe>ifA:^tf«*fiti*-ca^LrfeJ:t,». l 

[HiB©1SWj:^?^] 

m 1 ] *^?a©JliSfc«3n?)Wj^iftP'-i<i' F 1 0 
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[02 ] :$.mn<n>mMvim-$tii>jmMm'a^v f 1 0 

[®3 ] :*:Sa60«K:i5^SW35^a(»t3!j<^- F 1 0 0*J*<i 

[04] :$.mim^^i>m^mu^- y f i o o©*ijiai 

[05 ] *ll:SS«?M-i.fflI^liJC3!l< )' F 1 0 0 (C*5l^ 
[06 ] 2|i:JSj6fi»i!K:^SWS?^«)n;fr-^ F 1 0 OKfct^ 

mom^ms.m'cfn o ;fc0-c* 

[07] ffa(ray©f*-4» • V Ft?9*^Lfc0 

[08] *:j|JS«^{C«&-5PsJ<f F 1 0 03!l4i.2>C i*5-C 

[0 9 ] figKi|g!flB#{C*5l:fSD4^ -;' F 1 0 OOttf^i^- 
er > ^^SCS^JfCTj^ U feSt?* -S . 
[??-^©mHJ] 



l-fflgp. 2--irBSfiii3-iWi 
3 "lrMgpf -:'9=-«l. 4-lrMfipP-^Hllt 
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